Introduction
The increasing globalization of business operations gives rise to enormous opportunities for the creation of business model innovations, i.e., reconfigurations of established business models (Johnson et al., 2008; Massa and Tucci, 2014) . New modes of offshore outsourcing, new relationships that boost re-manufacturing and re-use of goods produced and consumed in different parts of the world, and new platforms connecting various supply chain actors irrespective of their location have become a hotbed for companies that fundamentally change how they create and capture value.
To expand its medicine portfolio in emerging markets, the German pharmaceutical company Merck Serono, for instance, has reconfigured key elements of its business model by entering a long-term, global partnership with the Indian pharmaceutical company Lupin. In this integrative, cross-national partnership, the two companies perform different activities across the value chain: Lupin is responsible for product development and supply, whereas Merck Serono is in charge of sales and marketing of products in emerging markets. In this example, activities are "fine-sliced" and governed by different multinationals, while being orchestrated under a unifying business model. Another example is the Dutch design firm Niaga (the word "again" spelled backwards), which is experimenting with a business model innovation to sell or lease carpets that can be 100% recycled to new carpets after use. Niaga uses the lowest possible diversity of materials: only one material or two materials bound together with an adhesive that can be decoupled on demand and easily recovered. This drastic simplification on the supply and demand side required changes in the whole supply chain, from raw materials to the end customer, resulting in a new business model. To replace the established carpet production and use model, the company engaged with carpet manufacturers and retailers to share knowledge on how to stimulate the return flow, codeveloped a recycling manual, set up road tests with supply chain partners around the world, and entered a joint venture with the https://doi.org/10.1016/j.lrp.2018.08.003 Received 7 December 2017; Received in revised form 30 August 2018; Accepted 31 August 2018 integration demands close coordination and mutual learning as the new, more open model unfolds (e.g., because of cultural differences) (Kortmann and Piller, 2016; Winter and Szulanski, 2001 ). Another example is the creation of new business models that span borders and connect transaction partners on platforms. Platform business models like Airbnb, eBay, and Uber enable and enrich interactions between various users to create, exchange, and consume value in a variety of places (Parker et al., 2016) . The open business-to-consumer platform Tmall, for instance, connects businesses worldwide to consumers in China, Hong Kong, Macau, and Taiwan by providing transaction infrastructure, including payment solutions and instant messaging, and by defining transaction rules. The orchestration of a wide range of partners around the world, such as third-party providers that assist merchants transacting on the platform, requires Tmall to acquire and apply global knowledge to the continuous development and improvement of its business model. Instead of primarily using foreign subsidiaries to identify opportunities for developing their business models, platform firms like Tmall rely on a global knowledge-sourcing process that is centered on platform members.
While internationalization of transactional links has been studied under different theoretical models, including open innovation (e.g., Kafouros and Forsans, 2012; Shearmur et al., 2015) , vertical disintegration (e.g., Buckley and Ghauri, 2004; Srai and Alinaghian, 2013) , and international cooperation (e.g., Buckley et al., 2002; Lew and Sinkovics, 2013) , researchers have yet to examine the consequences of economic exchanges that increasingly occur across a wide number of countries, as well as the rise of global supply chain partnerships for innovations in a firm's business model. The lack of research in this area is surprising given the importance of global supply chain management and business model innovation to firm success (e.g., Cao and Zhang, 2011; Karimi and Walter, 2016; Kastalli and Van Looy, 2013; Kim and Min, 2015; Verwaal, 2017; Amit, 2007, 2008) . Consequently, the conceptual and empirical study of business model innovation in the context of increasingly globalized supply chains is an important area of inquiry.
Business model innovation and organizational learning
Whereas theoretical and empirical advancements in business models have been made, research on business model innovation is still in its infancy. This is reflected in the lack of clarity about what a business model innovation is. One element of ambiguity in the literature concerns the definition itself (see Appendix 1 for an overview). Some scholars associate business model innovation with the creation of an entirely new business model. In their study of entrepreneurial firms, Zott and Amit (2007) , for example, refer to business model innovation as introducing "new ways of conducting economic exchanges among various participants" and further specify that such a novel business model design can be realized by "connecting previously unconnected parties, by linking transaction participants in new ways, or by designing new transaction mechanisms" (p. 182). Others associate business model innovation with changes in an established business model. Sorescu (2017) , for instance, defines business model innovation as "a change in the value creation, value appropriation, or value delivery function of a firm that results in a significant change to the firm's value proposition" (p. 2). Summarizing these two perspectives, Massa and Tucci (2014) conclude that business model innovation may either refer to "the design of novel [business models] for newly formed organizations" or to "the reconfiguration of existing [business models]" (p. 424). An example of the former is a venturing activity of an established company that results in the formation of a new entity. In this case, the incumbent would operate (at least) two business models: its established business model and the business model of the new venture. The chemical company BASF, for instance, has established two subsidiaries -BASF New Business and BASF New Venturethat manage these kinds of activities on behalf of the parent company. An example of the latter is the modification of an established business model in response to changes in the basis of competition (Johnson et al., 2008) . The tool manufacturer Hilti, for instance, has reconfigured its existing business model by switching from selling to renting tools (i.e., a significant change in the profit formula resulted in business model innovation).
In this study, we focus on the business model reconfiguration subset of business model innovation. We, hence, explore business model innovation in the context of incumbent firms where the established business model is undergoing renewal. Extending arguments developed in prior strategic renewal literature into the business model context (Agarwal and Helfat, 2009) , we view business model innovation as the refreshment or replacement of an existing business model that affects the long-term prospects of the firm. Firms undertaking such strategic refreshment or replacement do so by reconfiguring the elements that constitute their business model.
A second element of ambiguity in the literature concerns the scope of business model innovation, i.e., "how much of a [business model] is affected by a [business model innovation]" (Foss and Saebi, 2017, p. 211) . While scholars do not agree on the number of components of a business model that are affected by business model innovation, most concur that at least one component must change significantly (e.g., Amit and Zott, 2012; Frankenberger et al., 2013a; Sinfield et al., 2012; Sorescu et al., 2011) . Grounded in literature on organizational design (e.g., Rivkin and Siggelkow, 2003; Siggelkow, 2002) , these studies build on the notion that business models are complex systems or configurations of highly interdependent elements (Christensen et al., 2016; Johnson et al., 2008; Martins et al., 2015; Zott and Amit, 2007) . Such systems of tightly reinforcing elements are affected by the refreshment or replacement of one element because "major changes to any of these […] elements affect the others and the whole" (Johnson et al., 2008, p. 53) . This is also echoed by Amit and Zott (2012) who opine that "change one or more of these elements enough and you've changed the model" (p. 44). Following these observations, and building on Johnson et al.'s (2008) business model definition, we refer to business model innovation as a significant change in at least one of the four elements (customer value proposition, profit formula, key resources, and key processes).
The emerging literature on business model innovation suggests that adaptations to established business model require deviation from the status quo associated with exploration, discovery, and experimentation (Andries et al., 2013; Chesbrough, 2010; Sosna et al., 2010 ). Since business model innovations "cannot be fully anticipated in advance" (McGrath, 2010, p. 248), firms cycle through an iterative learning process by conducting experiments that allow them to test individual elements of a new business model. For example, based on feedback received from stakeholders on the supply and demand side, the innovator may refine its business model in "a series of trial and error changes pursued along various dimensions" (Nicholls-Nixon et al., 2000, p. 496) , thereby searching for elements that work given the external (e.g., customer needs) and internal (e.g., employee skills) environment (Osiyevskyy and Dewald, 2015) . Thus, the purpose of experiments is to determine if a given business model innovation should be adopted rather than if it can be built (Blank, 2013) .
In this paper, we provide a theoretical framework for analyzing organizational learning for business model innovation. Since the learning process associated with business model innovation takes place within as well as across firms, and -due to globalizationoccurs increasingly across locations, we build on organizational learning theory to elucidate the relationship between increasingly globalized supply chains and business model innovation. For the purpose of this study, we define organizational learning as a change in the organization's knowledge base. This knowledge base is embedded in coordination mechanisms, practices, and organizational routines associated with the established business model and manifests itself in cognition and behaviors of individuals. For example, when firms abandon established margin requirements, performance demands, or brand parameters, organizational routines change and with them the profit formula of the business model. Thus, we view changes in the established business model as reflective of changes in the firm's knowledge base, and therefore indicative of organizational learning.
In order to create a business model innovation for global competition, a firm must leverage and integrate resources, determine what unique value-creating activities to perform and where, and how to connect to factor and product markets around the world. Global knowledge is a critical resource in this process. Prior literature shows that global knowledge (i.e., information, practices, and skills that organizations can apply to create business model innovations for competing in the global marketplace) is a key intangible resource leading to internationalization of activities (e.g., Carpenter et al., 2003; Reuber and Fischer, 1997) and sustainable competitive advantage (Knight and Cavusgil, 2004; Kotha et al., 2001; McEvily and Chakravarthy, 2002; Wiklund and Shepherd, 2003) .
There is a long tradition of research suggesting that valuable knowledge does not only reside within firms but also externally (e.g., Chesbrough and Appleyard, 2007; Frey et al., 2011; Laursen and Salter, 2006; West and Bogers, 2014) . This seems particularly relevant in the context of increasingly globalized supply chains where resources and competencies reside with various players in different locations. Accessing external knowledge sources in the supply chain is important for at least two reasons: it supports (business model) innovation by enhancing combinatory search in global markets (e.g., Fleming and Sorenson, 2001; Nelson and Winter 1982) ; and, it enriches the insourcing firm's knowledge base by adding distinctive new knowledge, thus offering a wider range of choices to internationalize (March 1991) . Beyond the benefits of adding external knowledge to a firm's repertoire, it also has the potential to challenge a firm's internal routines, norms, and paradigms (Lei et al., 1996; Monteiro et al., 2017) .
While most scholars agree on the importance of external knowledge for innovation and competitive advantage, the actual realization of such potential for business model innovation in global supply chains is, however, still an open question, both theoretically and empirically. Specifically, it remains unclear how firms access external knowledge from foreign supply chain partners, combine it with their internal knowledge stock, and use it to create innovations in their established business model. In the following, we develop specific arguments for how different organizational capabilities enable this knowledge transfer process.
Hypotheses

Global knowledge acquisition and integration: utilizing global supply chain relationships
Learning alliances with supply chain partners are primarily motivated by the aim to acquire valuable knowledge from external supply chain partners and to integrate it into internal processes (Grant and Baden-Fuller, 2004; Li et al., 2008) . The practice of global knowledge acquisition underscores the importance of "distant" search and embraces collaborators such as customers, suppliers, and complementors (Teece, 2007) . In addition to gaining exposure to new knowledge, firms connecting to supply chain partners can also better focus on "distinctive activities or processes where they maintain competitive advantages while taking advantage of global open resources" (Tallman et al., 2018, p. 5) . Once embedded into the firm's knowledge base, the respective competitive position can eventually be improved by the creation of new open business models (Frankenberger et al., 2013b; Kortmann and Piller, 2016) .
Although certain individuals in the firm may have the experience and skills required for building relationships to global supply chain partners, firms "will be vulnerable if the sensing, creative, and learning functions are left to the cognitive traits of a few individuals" (Teece, 2007 (Teece, , p. 1323 . Thus, organizational processes and routines should be put in place to establish global supply chain linkages to leverage globally acquired knowledge. A firm's global knowledge acquisition capability reflects the set of processes and routines for accessing foreign partner's knowledge. Global knowledge acquisition capability can, therefore, be considered as the capacity of a firm to purposefully expand its knowledge base by utilizing global supply chain relationships, thus preceding the integration of new knowledge. An example of practices that undergird global knowledge acquisition capability are coordination routines aimed at allocating resources and assigning tasks to collect information from foreign partners (Li et al., 2008) . YouTube, for instance, has invested in a high-tech incubator for content and channel creators to enable talented suppliers from around the world to creatively scale their businesses, while YouTube gets access to innovation resources and skills (Schrage, 2013) .
However, a central concern in global knowledge acquisition pertains to determining how much to invest in different types of supply chain relationships and knowledge sourcing activities (Kristal et al., 2010) . The extant organizational learning literature proposes two types of qualitatively different learning relationships and associated knowledge acquisition activities, namely exploration and exploitation (Gupta et al., 2006; Raisch et al., 2009) . Exploratory knowledge acquisition implies partnerships aimed at acquiring knowledge to develop new competencies, while exploitative knowledge acquisition necessitates partnerships that would provide knowledge to refine and extend existing skills and resources. Prior research shows that exploration and exploitation are equally important but are to some degree in conflict with each other because they require different structures, processes, and capabilities (Birkinshaw et al., 2016; He and Wong, 2004) . A frequently proposed organizational response to this strategic duality is the notion of ambidexterity (e.g., Andriopoulos and Lewis, 2009; Tushman and O'Reilly, 1996) .
In the context of global supply chains, an ambidextrous supply chain strategy refers to a "firm's strategic choice (i.e., managerial emphasis) to simultaneously pursue both supply chain exploitation and exploration practices" (Kristal et al., 2010, p. 415 ). An illustrative example of an exploitative supply chain practice aimed at acquiring knowledge from external partners is the joint organization of workshops at the supply chain partner's location to improve current problem-solving methods with the explicit goal of enhancing supply chain efficiency. This type of knowledge is important for identifying new business model opportunities that increase transaction efficiency by reorganizing processes to reduce transaction costs (Zott and Amit, 2010) . On the other hand, when the aim is to acquire exploratory knowledge from external partners, information technology (e.g., a digital portal) could be employed to gather and analyze business intelligence that supports decision-making processes and facilitates the exchange of new ideas among supply chain partners, such as understanding new trends in material usage and consumption. This type of knowledge allows identifying new business model opportunities that introduce new activities, connect transaction partners in novel ways, or change the governance of activities across the supply chain (Zott and Amit, 2010) .
Building on these arguments, we propose that a combination of global knowledge acquisition and ambidextrous supply chain strategy allows firms to capture a broader, yet also more balanced, range of valuable external knowledge that can purposefully be integrated into internal operations. We therefore suggest that this combination has a positive impact on a firm's ability to coordinate and integrate internal and external, globally dispersed knowledge. The stronger the synergetic effect, the more advanced are a firm's activities to access, coordinate, and integrate knowledge pertaining to global market opportunities (i.e., global knowledge integration). Therefore, we suggest: Hypothesis 1. The interaction between global knowledge acquisition and ambidextrous supply chain strategy is positively related to global knowledge integration.
Global knowledge integration and transformation: using an enhanced knowledge base for experimentation
Firms with a global knowledge integration capability can connect external and internal knowledge (Grant, 1996; Kleinschmidt et al., 2007) . The more advanced this capability, the better firms are at coordinating and integrating knowledge from global sources into their business operations (Kraaijenbrink, 2012; Subramaniam, 2006 ). An illustrative example for sharing external knowledge internally is the creation of business model innovation teams that link different parts of the firm. Such teams could bring together mid-level, future leaders from different functions and geographic areas with senior executives to evaluate emerging market trends acquired from external partners in the supply chain. By involving mid-level managers in the strategic decision-making process, firms can reach out to the organization for internal managerial insights, while simultaneously exposing the "operational heart" of the firm to new, external insights (e.g., alternative ways of delivering value or new approaches to product/service design). These teams may also invite external experts, customers, and suppliers from different countries to discuss market developments, emerging technology trends, and new business models that potentially disrupt the established one -an approach practiced by firms such as BASF, IBM, and Intel.
Organizational learning theory suggests that the extent to which external knowledge can be harnessed, shared, and integrated within an organization is critical for creating competitive advantage (e.g., Kogut and Zander, 1992; Tsai, 2002) . In the context of business model innovation, enhancing a firm's knowledge base by combining internal with external knowledge allows supporting strategic experiments with alternative business models. Arguments put forth in the business model literature suggest that companies should experiment with a range of business models to manage risks and avoid preliminary commitment to an inappropriate business model (Andries et al., 2013; Berends et al., 2016; Chesbrough, 2010; Gelhard et al., 2016; Morris et al., 2005) . By experimenting with different business model "prototypes" based on both external and internal knowledge, and incorporating feedback from the supply chain to validate these prototypes, firms "adopt an active stance to learning about the environment" (Andries et al., 2013, p. 290) . This is instrumental in addressing uncertainty related to innovations in a firm's business model (McGrath, 2010) . At the organizational-level, this ability is defined as strategic learning capability, referring to a firm's "proficiency at deriving knowledge from past strategic actions and subsequently leveraging that knowledge to adjust firm strategy" (Anderson et al., 2009, p. 219) . Strategic learning capability elevates the enriched knowledge base to the strategic level by helping managers to create a more holistic and consistent picture of strategies employed when selecting business models as well as internal and external contingencies. It improves decision making at a strategic level with the aim of improving validation and selection of business models. Strategic learning capability benefits from global knowledge integration because an enhanced knowledge base allows firms to create a broader portfolio of business model prototypes that can be tested and compared. It also increases testing accuracy due to the ability to integrate the "voice of the environment". We, therefore, hypothesize: Hypothesis 2. Global knowledge integration is positively related to strategic learning capability.
Global knowledge transformation and application: delivering business model innovation
Winter and Szulanski (2001) characterize a business model as a "complex set of interdependent routines that is discovered, adjusted, and fine-tuned by 'doing'" (p. 731). The importance of testing different variations deliberately as firms go along with a set of business model prototypes is further accentuated by Govindarajan and Trimble (2005) , who argue that "the fundamental uncertainties in the business model itself will make or break the business" (p. 66). Experimentation is defined as "deliberate and purposeful actions to gain knowledge about the environment or to validate existing knowledge through small tests in relatively controlled situations" (Bojovic et al., 2018, p. 142) . In the business model context, experimentation entails developing and testing hypotheses associated with new business models to validate and legitimize them both internally and externally (Bojovic et al., 2018; Doz and Kosonen, 2010; Teece, 2010) . Thus, experimentation allows firms to learn about the design space in which business models evolve. Internally, firms may have to support and assist managers in engaging in structural recombination of the established business model. This may entail visualizing choices, analyzing business models from other actors in the supply chain, and "playing" with new combinations of business model elements, allowing managers to systematically explore and thus better understand potential variations. Moreover, testing new structures and logics generates information managers may use to assess the value of business model innovations (Martins et al., 2015; Sinfield et al., 2012) . Externally, firms may have to consult key stakeholders in the supply chain when the business model innovation of a focal firm has consequences for how other firms in the supply chain operate, such as in the case of circular business models (Bocken et al., 2014; Linder and Williander, 2017) . Since no firm operates in isolation, considering interactions between business models on the supply and demand side plays an important role in taking a new model to market (Casadesus-Masanell and Ricart, 2011) . Therefore, experimentation may help convince customers and distributors around the world to embrace a particular business model innovation.
An illustrative example of conducting strategic experiments based on different business models is the use of a strategic space for business model innovations. An interactive learning space supports teams in selecting and validating new business models by allowing them to visualize work in progress, extend their memory, and sketch business model stories. Such a dedicated space also enables teams to keep track of several elements and decisions that are subject to dynamic change (e.g., adjustment of business model elements following feedback from foreign partners) as well as multiple interactions and complex relationships (e.g., information and resource flows between different business models). Here, firms may also actively involve supply chain partners to validate business models (i.e., co-create solutions with partners). The outcome of the learning process, and therefore the application of global knowledge in the market, is business model innovation. We thus hypothesize:
Hypothesis 3. Strategic learning capability is positively related to business model innovation.
Methodology
Data collection, sample, and key informant check
This study is part of a larger cross-industry research project on global sourcing and innovation capabilities, in which we specifically targeted senior executives located in Canada. For the sample selection process, we used the Canadian Company Capabilities database of the Canadian Government that allows for a distinction between exporting and non-exporting companies. Since "export" represents a firm's international sales and distribution activities, we used the distinction between exporting and non-exporting companies as a proxy to identify those companies with international supply chains in the broadest sense. We randomly selected a set of 2000 firms that undertake international supply chain activities. In the second step, we excluded all firms for which we could not identify a top manager and/or a corresponding email address. For about 730 Canadian companies, we could identify top managers (as our targeted key respondents) and their email addresses. We included companies from different industries to enhance both sample diversity and generalizability of findings, while also ensuring that each company is represented by one senior executive only. In total, 97 respondents agreed to participate by signing the participant consent form. From the initial sample, 37 participants had to be eliminated because of missing data (33) or key informant criteria that were not fulfilled (4). This results in a sample size of 60 knowledgeable senior managers (see key informant check), representing a satisfactory response rate of 61.86% based on agreements to participate. The adequacy of this sample size was further assessed by performing a post hoc power analysis as a part of the main statistical analysis of this paper.
To ensure that the key informants were knowledgeable senior executives, we employed different quality criteria, such as the respondent's job title, job experience, organizational tenure, and the involvement in strategic, operational, and innovation activities. To assess the respondents' involvement in strategic, operational, and innovation activities, we used a 7-point Likert scale ranging from "not at all involved" (1) to "highly involved" (7), excluding all respondents that scored lower than 5. Respondents' average score on the involvement in strategic activities was 6.57 (standard deviation (SD) = 0.95), while 6.05 (SD = 1.10) was calculated in operational activities, and 6.08 (SD = 1.52) for innovation activities. On average, senior executives revealed a job experience of 28 years (SD = 11.88) and had been working with their firms for 15.15 years (SD = 9.60). These quality checks prove that the remaining key informants are well qualified to report on the phenomena under investigation. The descriptive statistics are presented in Appendix 2.
Data analysis method and measures
In this study, we adopted the partial least squares approach to structural equation modeling (PLS-SEM) for several reasons. Since the associated theory (both measurement theory and structural theory) of the proposed model is insufficiently developed in pertinent literature, PLS-SEM is applied in this study to predict and explain, rather than to confirm, phenomena of interest (Hair et al., 2014) .
Furthermore, we opted for PLS-SEM because it is proposed to achieve high levels of statistical power with small sample sizes (Hair et al., 2012) . More specifically, we followed Peng and Lai (2012) who highlight the frequent use of PLS-SEM for sample sizes between 50 and 100. Moreover, PLS-SEM makes no assumption about data distribution and is therefore particularly suitable for complex models that include formative and reflective second-order constructs as well as mediation effects (Cassel et al., 1999) . We assessed the hypothesized structural equation model by using SmartPLS 2.0 M3 (Ringle et al., 2005) .
Global knowledge acquisition is a 4-item construct adopted from Li et al. (2008) , which captures the firm's ability to acquire procedural knowledge from foreign partners. Ambidextrous supply chain strategy (ASCS) is a second-order construct consisting of two reflective first-order constructs, namely exploitative and exploratory supply chain practices, obtained from Kristal et al. (2010) . Global knowledge integration (GKI) is adopted from Kleinschmidt et al. (2007) and comprises of four items that measure a firm's process capability that connects internal and external knowledge. Strategic learning capability (SLC) draws on a six-item scale obtained from Anderson et al. (2009) . Specific items and their respective loadings are presented in Appendix 3. We applied a sevenpoint Likert-type scale for all items, ranging from one (completely disagree) to seven (completely agree).
A new measurement model for business model innovation
Despite the popularity of Johnson et al.'s (2008) business model framework, no business model innovation measurement based on this framework is presently available. By developing this measure, we make an important methodological contribution to the business model community that is still lacking means to empirically assess the antecedents of business model innovation (Demil et al., 2015; Foss and Saebi, 2017) . In the following, we discuss why we operationalized business model innovation as a reflective-formative type of hierarchical component model (a Type II multi-dimensional second-order index). We begin with a discussion of the principal operationalization of the business model construct before we turn to business model innovation. Johnson et al. (2008) define a business model as a set of "four interlocking elements that, taken together, create and capture value" (p. 52): customer value proposition (CVP), profit formula (PF), key resources (KR), and key processes (KP). They further identify components of these four constituting elements. Hence, Johnson et al. (2008) conceptualize a business model as a multidimensional entity that has to be operationalized as a multidimensional entity as well. Owing to the interdependencies between the four elements that constitute a business model (CVP, PF, KR, and KP), the design elements of a business model are not interchangeable. The four elements are causes of the business model construct rather than its effects. Each of the four elements represents important features of a business model (e.g., the profit formula represents the value capture part); hence, eliminating one of these elements would alter the conceptual domain of the overriding business model index. In other words, the four elements jointly determine the business model construct.
In our study, we are interested in business model innovation, defined as a significant change in at least of one of the four constituent elements of an established business model. In line with the arguments developed above, the business model innovation index is a composite of its components, i.e., changes in CVP, PF, KR and KP combine to produce the business model innovation index. Consequently, omitting any of the four dimensions would lead to a change in the underlying meaning of the business model innovation construct, suggesting that it should be modelled in a formative mode. Thus, we refer to these four elements as first-order dimensions of the second-order business model innovation index.
As no readily available scale for measuring change in the four elements of an established business model exists, we determined whether the four first-order dimensions of the business model innovation index reflect a measurement mode that is reflective or formative (Diamantopoulos and Winklhofer, 2001; Jarvis et al., 2003) . A formative measurement mode for the four dimensions of business model innovation "would imply that deleting one indicator may lead to the deletion of a unique part of the formative measurement models and, thus, change the meaning of the constructs" (Wilden et al., 2013, p. 80 ). Prior business model and business model innovation research reveals a large number of components associated with each dimension (Massa and Tucci, 2014; Wirtz et al., 2016; Zott et al., 2011) . With respect to the profit formula, Wirtz et al. (2016) , for instance, note that "many forms of revenue generation are possible" (p. 41). To illustrate that it is impractical to measure exhaustively all relevant aspects of the four dimensions, thus demonstrating that a reflective rather than a formative measurement mode applies, consider a change in the profit formula as an example. On a high level of abstraction, the profit formula determines how a firm captures value. The profit formula manifests itself in the cost structure of the firm as well as in the margins and velocity needed to cover them. Altering the profit formula would thus change how a firm generates a profit. Changing asset utilization, pricing strategy, economies of scale and scope, direct costs, indirect costs, key performance indicators, commercialization strategy, etc., denotes "effects" of change in the profit formula. Within the profit formula dimension, all these items share a common theme and are to some degree interchangeable. However, they are not interchangeable across the four business model elements (e.g., change in the direct costs is not a relevant indicator for change in the customer value proposition). We thus conclude that reflective measurement modes are appropriate for capturing change in the four dimensions (all items are presented in Appendix 3).
To develop the actual scale, we followed established scale development procedures (Hinkin and Tracey, 1999; MacKenzie et al., 2011) . In the first step, we conceptually reviewed and cross-referenced Johnson et al.'s (2008) business model definition in the literature, asked practitioners to identify the key aspects of the construct's domain, and specified the conceptual theme of the construct. Based on the findings of this validation process, we generated ten (reflective) indicators for each first-order construct. Next, we assessed the content validity of these indicators. Then, we constructed a matrix in which definitions of different aspects of the construct's domain and the items were listed. Next, we asked practitioners to rate the extent to which each item captures each aspect of the construct domain on a 7-point Likert-scale. To evaluate whether an item's mean rating on one aspect of the construct's domain differs from its ratings on other aspects of the construct, a one-way repeated measures ANOVA was applied (MacKenzie et al., 2011).
Based on this assessment, items that have possible content validity issues, were removed. Finally, we conducted a pre-test of our survey following the procedure outlined by Churchill (1979) . Based on this pre-test, we removed items with high non-response rates and poor loadings (< 0.70). As a result of all applied procedures, we obtained five valid items each for CVP and KR, and seven valid items for PF and KP, respectively (see Appendix 3). Finally, to empirically assess the formative relationship between business model innovation (BMI) and its four first-order reflective constructs, we followed the procedure outlined by Hair et al. (2014) and created the second-order construct measurement model by means of a repeated indicator method.
Control variables
Firm age, firm size, and company type (manufacturing vs. service) serve as control variables. We also controlled for environmental dynamism since dynamic environments are characterized by changes in technology standards, emergence of new value propositions, and shifts in competition, which might pressure firms to adapt their business model. We further controlled for internationalization since firms with a higher degree of internationalization might be in a better position to utilize global knowledge.
Analysis and results
Evaluation of the measurement models
In the first step, we examined the reliability and validity of construct measures. Since all first-order constructs are based on reflective measurements, internal consistency, convergent validity, and discriminant validity were used to examine the measurement model. All constructs exceed the suggested threshold of 0.70 for composite reliability (CR) (see Table 1 ). With respect to convergent validity, we assessed item reliability and average variance extracted (AVE). All items included in the structural model load on their intended constructs with loadings greater than the threshold of 0.7 (Hulland, 1999) and all the respective AVEs exceed the suggested threshold of 0.5 (Chin, 1998) . To determine discriminant validity of the measurement models, we examined the cross-loadings of the items and applied the Fornell-Larcker criterion. As can be seen in Appendix 4, each item's outer loading on the associated construct is higher than all respective loadings on other constructs. The second test for sufficient discriminant validity, the Fornell-Larcker criterion, states that the square root of each construct's AVE should be greater than its highest correlation with any other construct (Fornell and Larcker, 1981) . The value given in the matrix diagonal is always higher than the correlation coefficients with other constructs, suggesting sufficient discriminant validity (see Table 1 ).
Evaluation of the structural model
In the second step, we assessed the structural model by examining the significance and relevance of the path coefficients. To this end, we used bootstrap samples of 250, 500, and 5,000, generated from the original dataset. The results are consistent across all applied samples and show that all hypotheses are supported. Fig. 1 and Table 2 depict the results of the PLS-SEM analysis based on a bootstrapping procedure with 500 samples.
We also evaluated whether the hypothesized relationships of the underlying process-model are fully or partially mediated. As shown in Table 3 , only the relationship between supply chain ambidexterity and strategic learning capability is partially mediated by global knowledge integration. All other relationships can be characterized by full mediation.
Then, we assessed the explanatory power of our structural model by means of the explained variance (R 2 ) of all endogenous variables (see Fig. 1 ). In case of BMI, the variance of the formative second-order construct is almost completely explained by its four reflective first-order constructs. We therefore followed prior literature (Tenenhaus et al., 2005) and applied a two-stage approach to assess the second-order construct. After creating a reflective-formative second-order-construct for BMI at stage one, we used the generated latent variable scores to create single-item measures for CVP, PF, KR, and KP in stage two. The model explains 38% of the variations in global knowledge integration, 26% of the variations in strategic learning capability, and 42% of the variations in business model innovation, which can be considered satisfactory. The corresponding Cohen's f 2 values assess the relative effect size of each exogenous variable, indicating at least small-to-medium effect size for all hypothesized relationships. The prediction ability of the structural model was evaluated by means of an in-sample prediction method. We obtained the Q 2 for GKI and SLC by using a blindfolding procedure (Tenenhaus et al., 2005) with an omission distance of seven (Hair et al., 2012) . Since this measure is only available for reflective constructs, BMI as a formative endogenous construct cannot be evaluated by means of Q 2 values. Since all Q 2 values of the reflective endogenous variables are positive, we assert predictive relevance.
To further test whether sample estimations yielded satisfactory statistical power considering the present sample size, we conducted a series of post hoc power analyses. Statistical power values were calculated for each of three hypothesized relationships of the proposed research model using G*Power. As shown in Table 4 , the calculated power values (Type II error, 1-β) of a two-tailed t-test with a sample size of 60 and a Type I error (α) of 0.10 exceed the threshold of 0.80 and, hence, indicate satisfactory statistical power for all hypothesized relationships.
Since our study is based on the single key informant approach, we also tested for a potential common method bias. To rule out the possibility that the results are biased by common method variance, ex ante measures such as the allocation of dependent and independent variables to different sections of the survey were employed. Further, we employed two post hoc procedures. First, Harman's single factor test (Harman, 1976; Podsakoff and Organ, 1986 ) revealed that neither a single factor nor a general factor causes most of the variance. Second, common method bias was assessed following the procedure suggested by Podsakoff et al. (2003) Table 1 Psychometric properties of first-order measurement scales. and Liang et al. (2007) . Specifically, a common method variance factor containing all indicators of principal constructs of the research model was implemented and the variances caused by the principal construct, i.e., substantive variance, were compared with those caused by the common method factor, i.e., method-based variance (see Appendix 5). The ratio of average substantive variance to average method-based variance is about 78:1, suggesting absence of common method bias.
To further establish whether our results are potentially affected by common method bias, we employed a PLS marker variable Rönkkö and Ylitalo (2011) . The marker variable comprises of seven items obtained from constructs, such as market orientation, supplier orientation, and top management team involvement. We selected items with the lowest and most consistent correlation with the focal constructs. The marker items form a method construct as an exogenous variable that explains each of the focal constructs of the proposed research model. A comparison with the baseline model shows that parameter estimates remain stable and none of the significant path coefficients of the baseline model becomes insignificant. Based on both tests we infer that our findings are not impacted by endogeneity resulting from common method effects.
Discussion and implications
Prior research considers business models as configurations of interlocking elements that explain how a firm connects to factor and product markets (Johnson et al., 2008; Zott and Amit, 2008) , and most authors are of view that business models are difficult to change (e.g., Christensen et al., 2016) . We contribute to the current understanding of business model innovation by theorizing and empirically examining how business models of established firms can be innovated in global supply chains through knowledge transfer across national and firm boundaries. In line with recent developments in the international business and strategy literature (e.g., Tallman et al., 2018) , we have argued for a more globally oriented approach to business model innovation that explicitly synthesizes external and internal strategies. To ensure that new business models connect appropriately to the supply and demand side, and to enable new models to be better aligned with international considerations, it seems likely that foreign partners can provide valuable knowledge that enriches the firm's internal knowledge base. Global knowledge sourced outside a firm's boundaries can help in attaining critical market knowledge, acquiring new ideas, learning about alternative ways of creating and capturing value in foreign markets, and identifying innovative ways to collaborate across the supply chain. Furthermore, external knowledge sources may also compensate for a limited internal knowledge base. From the business model perspective, sourcing knowledge globally matters since business models are increasingly implemented across national borders (e.g., because they connect users irrespective of their location) and have become more integrated and interdependent within global ecosystems (e.g., offshore outsourcing partnerships, circular economy).
Drawing on organizational learning theory, we proposed a four-step, firm-level knowledge transfer process connecting globalized supply chains and business model innovation. Our conceptual model builds on the notion that "externally acquired knowledge undergoes multiple iterative processes before the recipient firm can successfully exploit it to achieve competitive advantage" (Zahra and George, 2002, p. 197) . For this process, we defined different organizational capabilities that enable firms to acquire external knowledge from foreign supply chain partners, integrate it with internal knowledge, transform the blended knowledge through experimentation, and finally apply it to business model innovation.
Our results suggest that external knowledge of global sources is positively associated with business model innovation. First, we found that the combined effect of global knowledge acquisition and an ambidextrous supply chain strategy supports global knowledge integration. While the firm-level ability to access external knowledge facilitates connection to foreign partners (e.g., customers, distributors, vendors), exploratory and exploitative supply chain practices allow for a broad spectrum of acquired knowledge to be transported into the firm. An ambidextrous supply chain strategy is a strategic choice of a business model innovator to leverage sources of external knowledge in the supply chain to simultaneously explore and exploit. Firms aiming to innovate their business model may, for instance, work with one of their foreign suppliers to uncover new supply chain practices for business model innovation (i.e., an exploration activity), while acquiring knowledge from another supplier to augment existing skills and resources for business model innovation (i.e., an exploitation activity).
Second, our findings indicate that the ability to integrate global knowledge provides a focal firm with a richer knowledge base, which is beneficial for conducting strategic experiments based on alternative business models. The more global knowledge is integrated within the firm, the better the firm is at creating a broader set of business model variations on which to base strategic experiments. This experimentation helps identify business models that work within a specific external and internal environment.
Third, we found a positive relationship between strategic learning capability and business model innovation. Leveraging global knowledge can help firms to discover viable business model innovations and enable them to gain both internal and external legitimacy by validating new business models prior to taking a selected business model innovation to market.
The novel theoretical ideas about leveraging global knowledge sources for business model innovation respond to calls by Zott et al. (2011) as well as Foss and Saebi (2017) for further studies on the business model innovation process. Specifically, the global knowledge sourcing and integration process we advanced in this work fills an important gap in the literature regarding the relevance of global supply chain partners in reconfiguring an incumbent's business model. As noted in the introduction, the ever-increasing fragmentation of global value chains and the associated dispersion of knowledge sources provides enormous opportunities for business model innovation. However, prior theorizing in the business model literature remained relatively silent on how to seize such opportunities. Our study identifies a set of organizational capabilities that enable knowledge transfer from external partners to the business model innovator, as well as the internal dissemination and transformation of knowledge through routines and procedures relating to knowledge sharing and experimentation. The process outlined in this article can help in translating supply chain partners' expertise, skills and capabilities into business model innovation, provided that firms invest in the organizational capabilities identified in our study. The Chinese electronics company Xiaomi is an example of a company that has invested in global learning for business model innovation. Instead of exporting its established business model to enter the Indian smartphone market, Xiaomi re-designed its business model by entering into a partnership with the Indian e-commerce company Flipkart. Following initial meetings between the executives of both companies, the two firms established processes to exploit expertise in smartphone design (Xiaomi) and online sales (Flipkart), while simultaneously engaging in mutual knowledge exchange to explore new value propositions. For example, when Flipkart began to focus on the smartphone market, it had to learn about specs, hardware, and user interface, while Xiaomi relied on Flipkart to learn about Indian customers' preferences and market structure. Acquiring and integrating global knowledge enabled the two firms to consider different approaches to create, deliver, and capture value, while learning exercises allowed the business model to evolve by testing essential assumptions and adjusting as they learned. For example, when the new online platform for selling smartphones launched in 2014, over 500,000 users logged onto the site. This massive influx of visitors overwhelmed Flipkart's servers and crashed the site, forcing the partners to reconsider key assumptions about the demand side of the business model. Following initial adjustments, this business model innovation became highly successful: it enabled Xiaomi to become the second largest player in India's competitive smartphone market within just two years.
The learning process we articulated in this article provides a general framework for such business model innovations in global markets. In addition to this theoretical advancement, we offered a contribution to the business model literature that is methodological in nature: we introduced a new, survey-based measurement model for business model innovation, thus responding to a call by Demil et al. (2015) for "empirical research beyond single-case studies" (p. 2). While there is a growing body of empirical research on business model innovation, quantitative studies are still rare, leaving many important questions about how business model innovation can be formally conceptualized and measured unanswered. By developing a theory-based, multi-dimensional model of our focal construct business model innovation, we address this gap in a rigorous and structured way.
To the best of our knowledge, this is the first attempt to integrate global supply chain, organizational learning, and business model literature. As such, our study is not without limitations, one of which pertains to sample size. Although small sample sizes are not uncommon in exploratory management research, and while we did confirm satisfactory statistical power, future studies should utilize a larger sample to permit more powerful statistical tests and replicate our findings. Another limitation relates to the key informant approach for data collection that we employed to gather high quality information on the proposed relationships from highly knowledgeable respondents. Although tests for common method bias did not reveal significant effects, and we employed several measures to reduce common method bias ex ante, it is not possible to completely rule out common method bias. Therefore, in future studies this limitation should be addressed by using multiple respondents from a same company when conducting data collection. Other limitations are associated with topics we did not or could not include in this article because of the nascent stage of the idea to leverage global knowledge for business model innovation. These limitations open avenues for future research, which we will address in the following section.
Future research
Type, origin, and role of supply chain partners
In our study, we intentionally limited our model to external knowledge acquisition from supply chain partners, i.e., entities that are essential to value creation. Since global knowledge sourcing for business model innovation is a nascent concept, our aim was to capture a variety of supply chain partners as well as relationships in the broadest sense to provide first insights into this concept and explore organizational capabilities enabling the proposed learning process. While this narrow scope allowed us to answer the question of how to leverage external knowledge from supply chain partners for business model innovation, it generates a couple of new questions. For example, to what degree do firms acquire knowledge from different supply chain partners? When and why is it beneficial to focus on a particular supply chain partner, or should firms always consider several supply chain partners simultaneously? Moreover, there might be situations in which a firm can learn from external stakeholders not considered in our model. For example, to advance the global knowledge sourcing perspective on business model innovation, future research could consider competitors as an external source of global knowledge. This would allow coopetition (i.e., simultaneous cooperation and competition between rivals) to be integrated into our model as a prevalent facet of global competition (see Dagnino, 2009; Luo, 2007; Ritala and Hurmelinna-Laukkanen, 2013) . Is such a paradoxical relationship between firms beneficial for business model innovation? If so, what organizational capabilities support a coopetition strategy for business model innovation in global markets?
Additionally, when firms turn to foreign partners for business model innovation, questions arise regarding their country of origin, including cultural distance (e.g., Berry, 2014; Chua et al., 2015) . For example, how does the origin of a supply chain partner influence the integration and recombination of knowledge across borders? How are inter-organizational knowledge exchanges for business model innovation managed between a knowledge insourcing firm in a developed country and a knowledge provider in a developing country?
Future studies could also explore the role of supply chain partners in the knowledge-insourcing firm's new business model. In some cases, the supply chain partner might be merely a provider of global knowledge (like in the examples of Niaga or Tmall); while in others, firms may seek to integrate a partner in the business model, one that would take an active role in value creation and capture (like in the example of Xiaomi and Flipkart). Here, it would be beneficial to explore how different roles of the partner influence the learning process, and how knowledge exchange practices of both partners may co-evolve to yield business model innovation.
Micro-foundations of global learning
Following prior strategic management research (e.g., Kogut and Zander, 1992; Nelson and Winter 1982) , we have conceptualized firms as repositories of routines and capabilities that cause an outcome, namely business model innovation. While this approach has enabled us to theorize and empirically test a new relationship between a set of organizational capabilities and business model innovation, our emphasis on the routines and capabilities that support firms in translating global knowledge into business model innovation does not explain how these organizational capabilities emerge, nor the explanatory mechanisms that link these organizational capabilities to business model innovation (see Felin et al., 2012; Helfat and Peteraf, 2015) .
Since we have not been able to delve deeply enough into the learning process with our (macro-level) study to consider managers' individual actions and interactions (i.e., the micro-level), going forward, it would be beneficial to examine the underlying microfoundations of the knowledge development path suggested here. For example, how do managers learn from strategic experiments based on different business model prototypes? How do they challenge established rules, norms, and metrics associated with the established business model? What cognitive rules or reasoning do they use to update their mental schemas about how to create and capture value? With a few exceptions (Martins et al., 2015; Tikkanen et al., 2005) , research on cognition and behavior in business model innovation is still sparse. The organizational capabilities identified in our study are a valuable starting point, but further research is needed to fully understand and unpack the learning process behind business model innovation.
Dark side of global knowledge sourcing
The idea that firms rely on external resources to gain a competitive edge has a long tradition in strategy and innovation research (e.g., Chesbrough and Appleyard, 2007; Frey et al., 2011; Laursen and Salter, 2006; West and Bogers, 2014) . Grounded in this logic, we suggested that a firm's ability to integrate external knowledge plays an important role in business model innovation. But what about risks and potential negative consequences associated with utilizing external knowledge sources for business model innovation? For example, it is possible that not only the business model innovator learns from supply chain partners, but also supply chain partners might gain access to valuable technological and market knowledge. When supply chain partners are exposed to competitively significant knowledge of the innovator, they might take advantage through, for instance, vertical integration. If so, how do organizational and management decisions of the business model innovator influence the extent of knowledge transfer to a supply chain partner, and what are competitive consequences? In this context, future studies could explore how closely firms should collaborate with their supply chain partners and what distinct pathways to learning exist to prevent supply chain partners from taking advantage of the knowledge exchange relationship.
Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.org/10.1016/j.lrp.2018.08.003.
Appendices
Appendix 1
Representative definitions of business model innovation.
Article Definition Abdelkafi et al. (2013) "A business model innovation happens when the company modifies or improves at least one of the value dimensions" (p. 13) Amit and Zott (2012) "Business model innovation can occur in a number of ways: By adding novel activities […] , by linking activities in novel ways, […] , by changing one or more parties that perform any of the activities" (p. 44) Casadesus-Masanell and Zhu (2013) "Business model innovation refers to the search for new logics of the firm, new ways to create and capture value for its stakeholders, and focuses primarily on finding new ways to generate revenues and define value propositions for customers, suppliers, and partners" (p. 464) Gambardella and McGahan (2010) "Business-model innovation occurs when a firm adopts a novel approach to commercializing its underlying assets" (p. 263) Kim and Min (2015) " 
SLC6
We are good at recognizing alternative approaches to achieving our firm's objectives when it becomes clear that the initial approach won't work.
BMI: Business model innovation Loading
Over the last five years we have significantly changed … CVP1 … our target customers and/or customer segments. 0.77 CVP2 … our way of satisfying important customer needs.
0.82 CVP3 … our product/service offering. 0.83 CVP4 … the design of our product/service offering. 0.88 CVP5 … the price of our product/service offering. 0.77 PF1 … our pricing and sales strategy. 0.78 PF2 … our commercialization strategy (e.g., subscription fees, leasing, licensing). 0.75 PF3 … the cost structure of our product/service offering. 
